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Abstract 
The purposes of this study were to obtain normative data on the Cantonese version of 
International Outcome Inventory for Hearing Aids (IOI-HA) and determine whether the 
IOI-HA can be a valid screening instrument for measuring the hearing aids fitting outcomes 
in the Hong Kong population. The IOI-HA was administered to 35 hearing aid users. 
Description statistics and inter-item correlation had been analyzed. Factor analysis had 
revealed two main factors, including the relationship between the hearing aid and the user as 
well as the interaction between the user and the surrounding, in this questionnaire. The 
psychometric properties identified in this study were very similar to those obtained in the 
other countries. The mean outcome scores collected in the Hong Kong population were not 
significantly higher than that of the other countries. Further investigation with larger sample 
size is recommended to improve generalization of the result to the general population due to 
the undersized sample in this study.  
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Introduction 
 In the trend of patient-oriented health services nowadays, other than professional 
judgment based on instrumental or technical data, an individual’s self-perceived effectiveness 
of an intervention is also important to consider. The International Outcome Inventory for 
Hearing Aids (IOI-HA) was developed to assess self-reported outcome in hearing aid use for 
a wide range of population (Cox et al., 2000). It assesses seven different outcome dimensions, 
including hearing aid use, benefit, residual activity limitations, satisfaction, residual 
participation restrictions, impact on others and quality of life. 
Measuring hearing aids outcomes has been increasingly important in aural rehabilitation 
in recent years because of  ‘the needs to demonstrate treatment efficacy for consumers, 
provide evidence for third-party payment, carry out cost-benefit analysis, and justify 
allocation of resources’ (Saunders, Chisolm, & Abrams, 2005). Outcome measurement is 
essential in controlling the costs of services and maintaining the quality of the services at the 
same time (Beck, 2000). There are various aspects that can be measured as hearing aids 
fitting outcomes. Humes, Garner, & Barlow (2001) had identified several distinct dimensions 
for evaluating the hearing aid outcomes. These included the measurement of the amount of 
time that the hearing aids were used on a daily basis, the hearing aid user’s satisfaction with 
the devices, subjective and objective benefit provided by the hearing aid which evaluate the 
relative change in performance between aided and unaided listening conditions, subjective 
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and objective aided performance that is independent of the unaided performance of the 
hearing aid user as well as reduction in hearing handicap. All these dimensions should be 
included in the assessment tool in order to give a holistic evaluation on the hearing aid fitting 
outcome (Humes, Garner, & Barlow, 2001). There are several existing assessment tools for 
investigating these dimensions respectively. The objective measurements which are based on 
instrumental or technical data include the speech-recognition for evaluating the benefit, 
Hearing in Noise Test (HINT) and Connected Sentence Test for rating the performance. The 
subjective outcome measures are mainly based on questionnaires, such as Abbreviated Profile 
of Hearing Aid Benefit (APHAB) for measuring benefit, Satisfaction with Amplification in 
Daily Life (SADL) for evaluating satisfaction as well as the Hearing Handicap Inventory for 
the Elderly or Adult (HHIE/A) for rating the hearing handicap level (Saunders, Chisolm, & 
Abrams, 2005). 
The IOI-HA was designed to measure multiple dimensions of the subjective hearing aid 
outcomes so as to facilitate the assessment and rehabilitation treatments provided to the 
hearing aid wearers and evaluate the effectiveness of the aural rehabilitation in the aspects of 
the daily life consequences for the client and other significant others (Cox et al., 2000). 
Therefore the optimal measure will include evaluation in the aspect of disability (activity 
limitation) and handicap (participation restriction) reduction as well as assessment of 
satisfaction (Cox et al., 2000). Additionally, the role of the significant others of the hearing 
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aid user is considerable importance in determining the outcomes of the rehabilitation program 
as the significant others usually faced the same level of difficulties as the hearing impaired 
persons (Cox et al., 2000). The item on quality of life is also necessary in the questionnaire as 
it compares the effectiveness and cost-effectiveness of rehabilitation program (Cox et al., 
2000). Therefore the seven aspects, including the daily use, benefit, residual activity 
limitation, satisfaction, residual participation restriction, impact on other and the quality of 
life are included in the IOI-HA. 
The IOI-HA is intended to be a quick but comprehensive tool, supplementary to existing 
outcome measures, such as the Client-Oriented Scale of Improvement (COSI) (Dillon, James, 
& Ginis, 1997) for hearing aid fitting. It allows direct combination or comparison of data 
across diverse social and cultural settings (Cox & Alexander, 2002). The inventory was 
translated into different languages so that it may be used in various countries for users 
speaking different languages. Even with apparently minor changes in the format or the 
wording of questions in the questionnaire for different subject groups in different countries, 
the subjects’ perception and response to the questions may be varied and thus giving a 
different subjective value. Therefore, normative psychometric data should be obtained and 
compared across different version of the questionnaire if any significant changes in the 
content, format or even context of the items have been made (Hyde, 2000). To ensure that the 
psychometric properties are similar across languages and countries, the IOI-HA should be 
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calibrated on well-defined populations across a range of hearing loss and countries (Cox & 
Alexander, 2002). The equivalence of psychometric properties is partially confirmed by 
studies carried out in USA (Cox & Alexander, 2002), Netherlands (Kramer, Goverts, 
Dreschler, Boymans, & Festen, 2002), Wales (Stephens, 2002), Germany (Heuermann, 
Kinkel, & Tchorz, 2005) and Arabic countries (Mohamed, 2005). However, no study has 
been carried out to explore the application of the IOI-HA in the Chinese population and how 
this population evaluates hearing aids, compared to other populations.  
Data from the Ear & Hearing Assessment Project for the Elderly carried out in 2004 
suggested that 37.1% of the elderly in Hong Kong suffer from moderate to profound hearing 
loss and about 43% is with mild hearing loss. In this population, about 57% of them were 
referred to have medical evaluation or were wearing hearing aids. Therefore there is a 
substantial need to devise a thorough assessment tool for evaluating hearing aid outcome so 
as to provide better aural rehabilitation services to this population. There are several 
subjective hearing aid outcome measures in Chinese, including the Profile of Hearing Aid 
Performance (PHAP-C) for evaluating subjective hearing aid performance (McPherson & 
Wong, 2005) and the Hearing Handicap Inventory for the Elderly screening version (HHIE-S) 
translated to Chinese for identifying hearing handicap (Jupiter & Palagonia, 2001), which can 
be used by this population. However, these measures mainly focused extensively on one 
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outcome dimension. Assessment tool in Chinese for measuring multiple outcome dimensions 
is very limited. 
Since there are significant social and cultural differences between western and Chinese 
countries, the need for and importance of communication ease and effectiveness is different 
(Jupiter & Palagonia, 2001). Cantonese is a tonal language with no high frequency 
grammatical morpheme. Therefore the Cantonese-specking persons may have more cues 
from the language structure and thus the disability and handicap perceived by them may be 
less than their English-speaking counterpart (Doyle & Wong, 1996). Chinese people are also 
believed to be more relying on their family members in overcoming their communication 
difficulties than their western counterparts due to cultural differences. It is expected that 
Chinese hearing aid users would have less self-perceived handicap (Doyle & Wong, 1996) 
and thus perceive better outcomes of the hearing aids fitting than their western counterparts. 
Previous studies had found that the mean self-perceived handicap scores of the elderly 
Chinese individuals in both New York (Jupiter & Palagonia, 2001) and Hong Kong (Doyle & 
Wong, 1996) were lower than that of their western counterparts in similar studies. Therefore 
a similar difference in the self-perceived handicap and thus hearing aid outcome between the 
Hong Kong population and the western counterparts is hypothesized in this study.  
This dissertation is aimed at obtaining normative data in the Hong Kong population. The 
psychometric properties of the Chinese version of the IOI-HA will also be examined. Results 
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will be compared to data obtained using English, Dutch, German, Arabic and Pilipino 
versions of the IOI-HA. The similarity of psychometric properties of the Chinese version and 
the other versions of the IOI-HA will be compared. If similar psychometric properties with 
that of other versions are demonstrated, the Cantonese version of IOI-HA will be considered 
a valid screening instrument for comparing the outcomes of hearing aids fitting in Chinese 
population to other population. 
Method 
Materials 
 The IOI-HA consists of seven items covering different outcome dimensions 
(Appendix A). These includes hearing aid use, benefit, residual activity limitation, 
satisfaction, residual participation restriction, effects on significant others and quality of life. 
The items were phrased carefully to minimize demands on literacy and cognitive ability. 
There are five possible responses for each item and the response choices in the English 
version are approximately semantically equidistant (Cox, Stephens, & Kramer, 2002). The 
IOI-HA questionnaire was completed in a paper-pencil format and the respondents were 
asked to tick the square that corresponds to the response which most accurately represents 
their situation as they perceived it. 
The questionnaire was originally translated into Chinese (Appendix B) by an 
individual who is well versed in the academic discipline and speaks Chinese as his first 
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language (Cox, Stephens, & Kramer, 2002). The translation was checked by at least one 
additional individual who was qualified in translation to ensure that each item captures the 
nuances of the original English wording. However, the translation was based on Mandarin 
but not Cantonese, a Chinese dialect used by most of the people in Hong Kong. Though the 
written form is essentially the same across all Chinese dialects, the vocabularies used by 
Cantonese-specking population are slightly different from Mandarin (Fung & Lo, 1999). For 
example, people in Hong Kong use the word 「差」/tsh  a55/ instead of「糟」/tsou55/, which 
is used in the Mandarin version of the IOI-HA, to indicate that the situation is ‘worse’. Thus, 
the wordings used in Mandarin would be hard to understand by Cantonese-speaking people 
with limited literary exposure, particularly the elderly population. Therefore the wordings of 
the questionnaire were modified to ensure the wordings are easy to understand by participants 
in the present research. The wordings in the original Chinese version were modified by a 
native Cantonese speaker with a Master of Art degree in Chinese. A back translation was 
made by a speech-language pathology student who is well versed in Cantonese and English. 
The back translation was compared to the original English version to ensure that the modified 
version captures the nuances of the original English wording (Jupiter & Palagonia, 2001). 
The meaning of the words used in the English version and the back translation was very 
similar. Nonetheless, the wordings used in the English version were simpler and more 
commonly used in verbal communication than those used in the back translation. For 
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example, ‘everything’ was used in the English version while ‘advantage and disadvantage 
altogether’ was used in the back translation. Although there were discrepancies in the choice 
of wordings in the English translation and the back translation, the nuances of the original 
English wording was kept in the back translation. Thus the modified Cantonese version of the 
IOI-HA was accepted. The semantic distance of the wordings of the response choices were 
evaluated by 20 native Cantonese speakers to ensure that the wordings are semantically 
equidistant from each other. These individuals had to rate 20 adverbs indicating extent of 
assistant in Chinese using a score from 0 to 100. The means and standard deviations of the 
scores for each adverb were reported in Table 1. 
Table 1  
The means and standard deviations of the adverbs indicating extend of assistant in Chinese 
(n=20) 
Adverbs Means SD Adverbs Means SD Adverbs Means SD 
極有幫助 90  5  頗有幫助 54  16  僅有幫助 19  16  
極其有幫助 90  7  有中等程度的幫助 50  2  只有少許幫助 18  13  
非常有幫助 83  11  不過不失 44  13  只有一點幫助 16 13  
相當有幫助 81  10  挺有幫助 44  19  有極少幫助 11 14  
十分有幫助 80  9  稍有幫助 29  16  根本沒有幫助 1  1  
有很大程度的
幫助 
77  13  
稍微有幫助 
24  18  
完全沒有幫助 
0 0  
很有幫助 69  14  略有幫助 22  9    
Five adverbs (完全沒有; 略有; 有中等程度; 很有; 極有) that were approximately 
semantically equidistant with their means about 22.5 points more than the previous word 
were chosen to be the response choices for the Cantonese version of IOI-HA in this study.  
Participants 
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 The questionnaire was sent to four private hearing clinics in Hong Kong. The 
questionnaires were distributed to consecutive clients who visited the hearing clinics. The 
participants must be able to respond appropriately to the questionnaire by ticking one of the 
choices among the five possible choices for each item. In other words, they should be able to 
read and complete the questionnaire by themselves. They should also have no significant 
self-reported memory and alertness problem. The clients filled in the questionnaire in a 
paper-pencil format and also filled in a consent form to agree to the use of their information 
and data in this research. After they had completed the forms, they put the questionnaire and 
the consent forms in a sealed envelop and returned them to the respective hearing clinic. The 
returned questionnaires and consent forms were collected from the clinic afterwards.  
Thirty-five consecutive clients were recruited to be the subjects of this study. There were 
two uncompleted questionnaires among all the returned questionnaires. The missing 
percentage of item 1, 2 and 3 were 6.7% and that of item 4, 5 and 6 were 3.3%. Ten of them 
were male and twelve were female. Their ages ranged from 18 to 91 years old with a mean 
age of 55.3 years old (SD 20.6). Their mean hearing level averaged across 1 kHz, 2 kHz and 
4 kHz at the better ear and the worse ear were 61.2 dB (SD 20.7) and 79.9 dB (SD 17.9) 
respectively. Fifteen of them were diagnosed to have sensorineural hearing loss; five had 
conductive hearing loss while the remaining had mixed hearing loss. Seventeen of the 
participants were binaurally fitted and eighteen were fitted monaurally. Twenty-two of the 
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aids fitted were behind-the-ear type, twelve were in-the-canal type and six were 
completely-in-the-canal type. Fifteen subjects were first-time user of hearing aids twenty 
were not. Participants reported that they had the hearing loss for at least 2 years. Their 
duration of hearing loss ranged from 2 years to 60 years with a mean of 17 years (SD 14.1). 
The duration of wearing hearing aids of the participants ranged from one month to 30 years 
with a mean of 10 years (SD 9.7). Three participants were living alone, while the other 
nineteen were not.  
Result 
There were five possible responses for each item in the IOI-HA and the responses were 
coded as 1, 2, 3, 4 and 5 with higher scores representing better outcomes (Cox, Stephens, & 
Kramer, 2002). The mean scores and standard deviations for each IOI-HA item are reported 
in Table 2. The mean scores for the items range from 3.71 to 4.50, with the highest scores in 
hearing aid daily use. Generally, the subjects were happy with their hearing aids fitting 
outcomes as most of the mean scores were within the upper quartile of the scoring range.  
Table 2  
The means and standard deviations of the Cantonese IOI-HA items (n=35)  
 Mean Standard deviation 
Use 4.52 0.83 
Benefit 3.64 0.90 
Residual Activities Limitation 4.12 0.65 
Satisfaction 3.79 1.01 
Residual Participation Restriction 3.74 1.26 
Impact on others 4.26 1.08 
Quality of Life  3.74 0.82 
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Figure 1 has shown the proportion of participants selecting each response category. In 
this study, there were two items, including daily use and impact on others, having the most 
frequent responses at the highest score and the scores skewed towards the highest score. The 
other items except the item for quality of life had their most frequent responses at the second 
highest score. Normal distribution of the response frequency can be observed in most of these 
items. There were less than 10% of respondents reported the lowest score which indicated the 
worst outcome for all the items. 
 
Figure 1. Frequency of responses of the IOI-HA items.  
Use= daily use; Ben= benefit; RAL = residual activity limitation; Sat= satisfaction; RPR = 
residual participation restrictions; Ioth = impact on others; QoL = quality of life; Sat2 = 
alternative question for satisfaction. 
 
       Other than obtaining the normative data for the Cantonese version of IOI-HA, the 
psychometric properties of this questionnaire were investigated. To determine the inter-item 
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correlation in this study, nonparametric spearman’s rank correlation coefficients analysis was 
employed as the response frequency of some items skewed towards the highest score (see 
table 3). It was observed that all the IOI-HA items can be correlated with at least two other 
items. Interestingly, the item of satisfaction, which did not mention the wording of ‘satisfy’ 
explicitly in the question, is moderately correlated with the alternative question for 
satisfaction which did explicitly mention the wording of ‘satisfy’ in the question. Their 
patterns of correlations with the other items were similar as well. This implied that the two 
items were measuring similar aspect of the hearing aid fitting outcome no matter the wording 
of the intended purpose was mentioned explicitly in the question or not. However, there was 
no item in this questionnaire can be significantly correlated with all the other items.  
 
Table 3  
Inter-item correlations calculated by Spearman correlation coefficients among IOI-HA items. 
(n=35)  
 Ben RAL Sat RPR Ioth Qol Sat2 
Use 0.678** 0.227 0.484** 0.320 0.194 0.412* 0.531** 
Ben  0.347* 0.717** 0.125 0.202 0.635** 0.617** 
RAL   0.461** 0.342 0.597** 0.404* 0.411* 
Sat    0.216 0.271 0.586** 0.607** 
RPR     0.452** 0.084 0.293 
Ioth      0.278 0.202 
Qol       0.728** 
Use= daily use; Ben= benefit; RAL = residual activity limitation; Sat= satisfaction; RPR = residual participation 
restrictions; Ioth = impact on others; QoL = quality of life; Sat2 = alternative question for satisfaction. 
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
The factor analysis resulted in the extraction of two factors with their Eigenvalues 
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greater than 1 and they accounted for 48% and 18% of the variance scores respectively. 
Factor loading of the Cantonese IOI-HA items on the two factors after varimax rotation was 
shown in Table 4. Two factors were resulted by the principal component analysis with 
varimax rotation and Kaiser Normalization. Factor 1 included the daily use, benefit, 
satisfaction and quality of life while Factor 2 included the participation restrictions and 
impact on others. The item on residual activity limitation can be related to both factors, but its 
loading on factor 2 was much more than that on factor 1. The loading ranges from 0.709 to 
0.847 except the relatively low loading of the item of residual activity limitation on factor 1. 
Cronbach's coefficient alpha which estimates the reliability of the factor by determining the 
average correlation of items within the factor was also reported in Table 4 (Cronbach, 1951). 
The Cronbach’s alpha values for the two factors were 0.835 and 0.653 respectively and the 
high values obtained indicate that the items in each factor reflect the same attribute. 
The item-total statistics were demonstrated in Table 4 as well. The third column of the 
table showed the corrected item-total correlation of each IOI-HA item and none of the item 
had an unacceptable low item-total correlation which is lower than 0.20 that the item has to 
be cancelled from the total scores (Cox & Alexander, 2002). The Cronbach’s alpha for the 
scale if each item is deleted was described in the last column of Table 4. The value of alpha 
for the seven-item scale was 0.794. When the item on residual participation restriction was 
removed, the Cronbach’s alpha value was increased rather significantly. No significant 
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increase in the alpha value can be observed when the other items were removed. 
Table 4 
Factor loading of the Cantonese IOI-HA items on each extracted factor after principal 
component analysis with varimax rotation and Kaiser Normalization. Item-total statistics are 
also reported. (n=35) 
 Items Factors Corrected item-total 
correlation 
Cronbach’s Alpha if 
item deleted   1 2 
Use .750  .566 .761 
Benefit .930  .641 .746 
Residual Activities Limitation .321 .759 .579 .766 
Satisfaction .811  .647 .742 
Residual Participation Restriction  .709 .336 .821 
Impact on others  .847 .467 .778 
Quality of Life  .753  .581 .759 
Cronbach’s alpha coefficient .835 .653   
Loadings less than 0.3 were not shown.  
The association between the demographic variables and each of the IOI-HA items was 
evaluated by the nonparametric Spearman correlation test. The demographic factors collected 
in this study can be divided into three main areas including the participants’ personal 
information, their condition of hearing loss as well as the characteristics of their hearing aids. 
Their personal information which is related to this research includes their age, gender (male 
versus female) and their living arrangement (living alone versus living with others). The 
condition of hearing loss consists of the participants’ duration of hearing loss, their type of 
hearing loss (conductive hearing loss; sensorineural hearing loss or mixed hearing loss) and 
degree of hearing loss at the better ear and the worse ear (averaged across 1, 2 and 4k Hz). 
The characteristics of the hearing aids comprise the subjects’ experience of using hearing aids 
(first time user versus non first time user), their hearing aids fitting (binaural versus monaural) 
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as well as their duration of wearing hearing aids. The Spearman’s rho for the demographic 
factors with each of the IOI-HA items was depicted in Table5. It was found that those had 
hearing loss for longer period of time were having better self-perceived benefit with their 
hearing than those had hearing loss for shorter period of time. However, no significant 
correlation can be found between the participant’s age, gender, living arrangement, type and 
degree of hearing loss for the better or worse ears, duration and experience of wearing 
hearing aids as well as the fitting of hearing aids with any of the IOI-HA item. 
Table 5  
The correlation coefficients of the demographic variables with each of the IOI-HA items. 
(n=35) 
 Use Ben RAL Sat RPR Ioth QoL Sat2 
Personal Information 
Age -0.232 -0.232 -0.171 -0.232 -0.030 -0.049 -0.262 -0.262 
Gender 0.032 0.140 -0.101 -0.009 -0.026 -0.227 0.194 0.116 
Living arrangement -0.037 0.129 -0.056 -0.199 -0.053 0.020 0.288 0.176 
Condition of Hearing Loss 
Duration of HL 0.265 0.470** 0.194 0.413 0.436 -0.005 0.205 0.414 
Type of HL 0.048 0.174 -0.178 0.046 -0.014 -0.186 0.168 0.311 
Degree of HL (better ear) 0.324 0.246 -0.117 0.177 -0.168 -0.023 0.210 0.183 
Degree of HL (worse ear) 0.246 0.335 0.030 0.216 0.250 0.265 0.108 0.108 
Characteristics of Hearing Aid 
HA experience -0.274 -0.120 0.015 -0.182 -0.181 0.149 -0.167 -0.111 
HA fitting 0.299 0.312 0.373 0.382 0.029 0.134 0.166 0.259 
Duration of wearing HA 0.205 0.267 -0.006 0.227 0.204 -0.120 0.023 0.171 
**  Correlation is significant at the 0.01 level (2-tailed). 
Use= daily use; Ben= benefit; RAL = residual activity limitation; Sat= satisfaction; RPR = residual participation 
restrictions; Ioth = impact on others; QoL = quality of life; Sat2 = alternative question for satisfaction. 
Duration of HL=Duration of hearing loss; Type of HL=Type of hearing loss; Degree of HL=Degree of hearing 
loss; HA experience=experience of wearing hearing aid; HA fitting=fitting of hearing aid; Duration of wearing 
HA=Duration of wearing hearing aid 
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 The mean scores of the IOI-HA items for the Cantonese version were compared with 
those of the other countries (Cook & Hawkins, 2007; Cox & Alexander, 2002; Cox et al., 
2000; Heuermann, Kinkel, & Tchorz, 2005; Hickson, Worrall, & Scarinci, 2006; Kramer, 
Goverts, Dreschler, Boymans, & Festen, 2002; Mohamed, 2005) and that obtained in the 
study carried out in Hong Kong for the elderly with affordable hearing aid with the use of the 
original Chinese version of IOI-HA ( McPherson & Wong, 2005) in Figure 2a and 2b. Except 
the item of residual activity limitation, the results obtained in the Cantonese version do not 
demonstrate higher outcome scores than most other countries. The outcome scores of the 
Cantonese version were similar to that of the other countries. 
 
Figure 2a: Mean scores for the IOI-HA items within factor 1 across different countries.  
Use= daily use; Ben= benefit; Sat= satisfaction; QoL = quality of life; Sat2 = alternative question for 
satisfaction. 
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Figure 2b: Mean scores for the IOI-HA items within factor 2 across different countries.  
RAL = residual activity limitation; RPR = residual participation restrictions; Ioth = impact 
Discussion 
 This investigation aimed at obtaining the normative data for the Cantonese version of 
the International Outcome Inventory for Hearing Aids (IOI-HA) in Hong Kong. The subject 
group in this study was relatively heterogeneous in terms of the hearing problems and hearing 
aids fitting. The generally high outcome mean scores and frequency distribution depicted in 
Table 2 and Figure 1 implied that this group of participants had relatively positive attitudes 
towards their hearing aids. However, the representativeness of the result for the whole 
population wearing hearing aids in Hong Kong is doubted by the possibility of response bias. 
Response bias may arise due to self-selection process as the participants could freely decline 
to participate in this study (Shaughnessy, Zechmeister, & Zechmeister, 2003) and the subjects 
recruited in this study were those who voluntarily visited the hearing clinics during January to 
 20 
April, 2007. Thus subjects who are less enthusiastic about their hearing aid or use their 
hearing aids less frequently may not be included in this study as their needs to repair or 
re-evaluate their hearing aids may be less. Since the self selection process can hardly be avoid 
in similar research design, increasing the sample size to at least 150 participants can 
maximize the statistical power as well as minimize its effect (Shaughnessy, Zechmeister, & 
Zechmeister, 2003). 
 The inter-correlations of the IOI-HA items were evaluated and it was found that each 
item can be correlated with at least some other items, which were mainly items in the same 
factor, but not all of the other items as described in Table 3. In a questionnaire with multiple 
items to evaluate various related aspects of a domain like the IOI-HA which measures 
different dimensions of hearing aid fitting outcomes, the items must strike a balance between 
homogeneity and diversity (Hyde, 2000). All the items can be correlated with some of the 
other items indicated that the information obtained by various items can form a scale or 
warrant a summary score for interpretation as they are tapping some similar domains in this 
questionnaire. Different underlying constructs on the domains can also be tapped by the 
questions as no item can be correlated with all the other items. The tapping of different 
underlying constructions by the IOI-HA was further proven by the result of factor analysis. 
Another point to note in Table 2 is that the correlation between the items on satisfaction 
and alternative question for satisfaction was high. Their patterns of correlations with the other 
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items were very similar as mentioned in the result as well. This indicated that the areas 
assessed by these two questions were overlapping to certain extent but not completely. This 
implied that the question on ‘worthiness of the hearing aid’ is not equivalent to the overall 
satisfaction of the hearing aid.  
 Factor analysis is a statistical data reduction technique used to explain variability among 
observed random variables in terms of fewer unobserved random variables called factors. The 
factor analysis has clearly demonstrated that there are two underlying variables among the 
seven items for measuring hearing aid fitting outcomes in the Cantonese version of the 
IOI-HA (as seen in Table 3 and 4). However, the limited sample size in this study could only 
provide at best preliminary result of the factor analysis as it would be very difficult to 
discover the factor structure with fewer than about 50 cases (Morrison, 1990). Although the 
result was rather preliminary, it can nonetheless provide some insights on finding simple 
patterns among the seven items. The two factors extracted, including one with the items 
representing daily use, benefit, satisfaction and quality of life while another with the items 
representing residual participation restriction and impact on others, are consistent with the 
result found in the other studies (Cox & Alexander, 2002; Kramer, Goverts, Dreschler, 
Boymans, & Festen, 2002; Stephens, 2002). Similar to the result obtained by Heuermann, 
Kinkel & Tchorz (2005) and Stephen (2002), the loading of the item concerning residual 
activity limitation was less clear than the other items as its loading on both factors were 
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significant. However, its loading on factor 2 (0.759) was obviously higher than that in factor 
1 (0.321). This indicated that this item loaded predominantly on factor 2 in which it is related 
to factor 2 to a greater extent. The items can be divided into two subscales that factor 1 can be 
interpreted as the relationship between the hearing aid wearer and his hearing aid while factor 
2 can be interpreted as the interaction between the hearing aid wearer with the others as 
suggested by Cox & Alexander (2002). An alternative interpretation of the two factors was 
proposed by Stephens (2002) that factor 1 is related to the improvement made by the hearing 
aid while factor 2 is dealing with the residual problems with the hearing aid.  
High internal consistency could also be found for both IOI subscales as revealed by the 
high Cronbach’s alpha coefficients. Item analysis, which ought to analyze which items should 
be kept so as to increase the internal consistency and in turn raise the reliability of the test, 
was carried out as well. The corrected item-total correlation which is used to evaluate the 
correlation between each item and the rest of the scale was generally high as the correlations 
for most of the items were greater than 0.5 except the item concerning residual participation 
restriction. Nonetheless, the corrected item-total correlation for this item was not 
unacceptably low as it was obviously higher than the cut-off point 0.20. This indicated that 
the internal consistency of the IOI-HA items was reasonably strong and no item should be 
eliminated from the total scores (Cox & Alexander, 2002). With the exception on the item 
about residual participation restriction, no obvious increment can be observed when 
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comparing the values of Cronbach’s alpha with six-item scale if any of the IOI-HA items is 
deleted and that for the seven-item scale as shown in Table 4. This indicated that removing 
the items from the questionnaire does not lead to significant improvement in the internal 
consistency of the scale but the item concerning the residual participation restriction was less 
consistent with the other items. This implied that it is worthwhile to retain the existing items 
in this questionnaire in general. The strong internal consistency for all the items found in the 
Cantonese version of the IOI-HA is consistent with that found for the other versions of the 
IOI-HA (Cox & Alexander, 2002; Stephens, 2002). 
No correlation could be found between the general information of the participants, 
including the gender, sex as well as living arrangement, and the characteristics of the hearing 
aids, including the hearing aid fitting, duration of wearing hearing aids and the type of the 
hearing aid, with any of the IOI-HA items. There were only one significant correlation could 
be found between the benefit perceived by the hearing aid user with the demographic factors 
concerning the condition of hearing loss (as depicted in Table 4). The subjects with hearing 
loss for longer period of time were found to have better self-perceived benefit. This pattern of 
correlations was quite similar to that found in the study carried out in Netherlands (Kramer, 
Goverts, Dreschler, Boymans, & Festen, 2002). The limited number of correlations suggested 
that the IOI-HA can be used across the broad population wearing hearing aids.  
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 It was hypothesized that there would be less self-perceived handicap and thus better 
hearing aid outcomes in the Hong Kong population than the western counterparts in this 
study. This was partially supported by the higher mean scores for the Chinese version of 
IOI-HA obtained from the elderly in Hong Kong with affordable hearing aid (Doyle & Wong, 
1996) and higher means scores for the HHIE-S in Chinese translation obtained from the 
elderly with hearing aid in New York. However, this hypothesis result was not supported in 
this study by comparing the differences in the mean scores obtained in different countries as 
the mean scores obtained in Hong Kong were not obviously higher than that of the other 
countries except the item on residual activity limitation. The generally younger age profiles 
of the participants in this study (Mean age: 55.3; SD: 20.6) than that of the studies on Chinese 
version of various questionnaires focused on elderly (Doyle & Wong, 1996; Jupiter & 
Palagonia, 2001) may contribute to the similar findings on this subject groups with their 
counterparts in other countries. The main discrepancies between the scores obtained in this 
study and that by McPherson & Wong (2005), which focused mainly on elder hearing aid 
users, were concerning the items on the residual activity limitation, residual participation 
restriction and impact on others . This may due to younger participants may have relatively 
more active social life and greater needs for hearing clearly during work or interacting with 
others. Thus their self-reported outcomes on the items concerning the interaction between the 
others and the hearing aid wearers may be worse than the older participants as the hearing aid 
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could not fulfill the greater needs of them (Olusanya, 2004). The generally more severe 
degree of hearing loss in the participants of this study may also contribute to the similarity of 
mean scores obtained in this study and that of other countries. The degree of hearing loss 
averaged across both ears in this study (70.6 dB) was more severe than those obtained in the 
other countries, such as 44.7dB in Wales (Stephens, 2002), 67dB in Netherlands (Kramer, 
Goverts, Dreschler, Boymans, & Festen, 2002) and 57dB in German, slightly. With more 
severe hearing loss, the participants may therefore have generally less pleasurable outcomes. 
However, since there is no high frequency grammatical phoneme in Cantonese, the effect of 
more severe hearing loss may be balanced (Doyle & Wong, 1996) and thus giving similar 
outcome scores with the other countries. Therefore, the Hong Kong population does not have 
extraordinarily better outcomes than the counterparts in the other countries if they both share 
the same demands for socializing and interaction with the others. 
In conclusion, the psychometric properties of the Cantonese version of IOI-HA are 
similar to those identified in the other versions carried out in other countries. However, the 
undersized sample in this study may hinder its representativeness to the general population of 
hearing aid wearers in Hong Kong as the effect of self-selection process might be more 
prominent. Also, the statistically power to detect differences in the factor analysis was 
reduced with limited sample size (Bentler & Kramer, 2000). Therefore further investigation 
with larger sample size may be needed to improve the generalization of the data to the 
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population. Although the generalization of data obtained in this study to the general 
population was diminished due to small sample size, insights on the evaluation of hearing aid 
fitting outcomes with the use of IOI-HA in Hong Kong was provided. 
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